INTRODUCTION
Within the last few years studies revealed the existence of two distinct T lymphocyte subsets, characterized by expression of either an a{3 T cell receptor-(TCR) or a '10 TCR heterodimer (Brenner et al. 1988; Davis and Bjorkman, 1988; Raulet, 1989; Strominger, 1989) . In contrast toa{3 T cells, the biological role and the antigen specificity of'1o T cells has not yet been elucidated (Brenner et al. 1988; Strominger, 1989; Bluestone and Matis, 1989) . Recent observations, however, have suggested an involvement of'1o T cells in mycobacterial mfections (Janis et al. 1989; Modlin et al. 1989; Holoshitz et al. 1989; O'Brien et al. 1989; Augustin et al. 1989; Kabelitz et al. 1990 ). In particular, it has been shown that '16 TCR expressing hybridomas derived from murine fetal thymuses recognize a 65 kDa heat shock protein (hsp65) (O'Brien et al. 1989) . In addition hUman'16 T cell lines or clones have been isolated responding to hsp65 (Holoshitz et al. 1989; Haregewoin et al. 1989 ). This study was performed to characterize the responsiveness of freshly isolated human a{3 and ,0 T cells to molecular components derived from mycobacteria, mycobacterial lysates and 2-dimensional PAGE separated lysates. We found that '16 T cells proliferate Vlgourously in response to mycobacterial lysates but not to the same lysates separated by 2 D gel electrophoresis. In contrast a{3 T cells respond both to unseparated and 2 D gel separated lysates.These data indicate that ligands recognized by '10 and a{3 T cells are biochemically different. Further analysis revealed that the major proportion of a{3 T cells responded to components of 30-100 kDa MW, whereas the majority ohs T cells was stimulated by rather small molecular weight components of 1 -3 kDa. We also analysed the responses of freshly isolated a{3 and '16 T cells to another microbial pathogen, leishmania major. However, no stimulation of T cells, derived from healthy donors, was observed.
MATERIALS AND METHODS
a{3 and '16 T cells were isolated from mononuclear cells (MNC) of healthy donors as described (Pfeffer et aI. 1990) . Briefly, adherent cells were removed from MNC by plastic adherence. E·rosetting cells were purified from nonadherent cells by E'rosette formation. For purification of a{3 T cells TCR61 (T Cell Sciences) positive and CD16 (Leull, Becton Dickinson) positive cells were removed by fluorescence activated cell sorting (EPICS V, Coulter). For isolation of'16 T celIs,a{3 T cells were depleted on a MACS-system (Stefan Miltenyi, Biotechnische Geriite,Bergisch Gladbach, FRG» using BMA031 (kind gift of Dr. R. Kurrle, Behringwerke). Final purification of ,6 T cells was achieved by removing CD16 positive cells by FACS sorting.
Lysis of mycobacteria (H37Rv), 2 dimensional PAGE separation, and electroblouing into 480 individual samples was done as described , and gel filtration was performed accordingly to (Pfeffer et al. 1990 ). rhsp65 from E.coli clone Mll03 ) was purified as published (Kaufmann et al. 1987) . Leishmania major and leishmanial antigens were prepared as published (Moll et al. 1989 ).
Replicate cultures of 5000 responder cells were incubated in the presence of 50,000 ,-irradiated autologous feeder cells in complete RPMIl640 (20mM glutamine, 10mM Hepes, antibiotics and 10% heat inactivated human serum) and antigenic preparations as indicated. rIL-2 (10U /m~ Eurocetus) was added unless other mentioned on day 5. Proliferation was measured by 3H-thymidine uptake. Proliferative responses are shown as mean values in cpm of replicate cultures, standard deviations were less than 10% of mean values.
RESULTS
Proliferative responses of freshly isolated human af3 and,6 T cells to mycobacteria and mycobacteriallysates.
An efficient isolation procedure was established to purify peripheral ,6 T cells from mononuclear cells by consecutive steps of plastic adherence\ E-rosetting, m~gnet activated cell sorting and finally fluorescence activated cell sorting, yielaing in 2 -5 x 10 ,6 T cells out of 500 rnl peripheral blood.
The in vitro responsiveness of pan-T cells, af3 T cells and,6 T cells to graded amounts of mycobacteriallysates is detailed in Table 1 . Stimulations of af3 T cells varied from donor to donor depending on the immune status of the donor tested (H. Guile, Klaus Pfeffer, unpublished results), whereas,6 T cells of almost all healthy donors responded vigourously to mycobacteriallysates (data not given). As indicated in Table 1 maximal proliferative responses were obtained in the range of 0.5 -1 ug/rnl of bacteriallysates.
Responses of T cell subsets stimulated with 2 D PAGE separated mycobacteriallysates.
To characterize the T cell immune response at a molecular level, mycobacteriallysates were separated by high resolution 2 dimensional PAGE electrophoresis using isoelectric focusing (IEF) in the first dimension and native PAGE electrophoresis in the second dimension.
Consecutively 480 individual samples were obtained from 2D gels by electroelution, and afterwards analysed individually for their stimulating capacity towards both af3 and,6 T ceIls. Results are shown in Fig. 1 These results indicated that,. and ap T cells responded to distinct ligands differing at the level of their biochemical properties such as molecular weight and/or isoelectric point.
To clarify this question in detail mycobacterial lysates were separated according to size and distinct molecular weight fractions were analysed for their stimulatin~ capacity to ap or,. T cells. As shown in Fig. 2 To elucidate the role of hsp65 in primary immune responses to mycobacterial antigens freshly prepared,6 T cells were cocultered with intact mycobacteria, mycobacterial lysates and rhsp65 (Table 2) . Freshly isolated,6 T cells were cultered with an~gens (MT: Mycobacterium tuberculosis) indicated (lug/ml). rIl-2 was added from the beginning of the culture. H-thymidine uptake was measured at day 8. Mean values of 12 cultures are shown.
Again,6 T cells were stimulated by mycobacteriallysates and to a lesser degree by complete mycobacteria. But the response to rhsp65 was not significant, indicating that exogeneously added rhsp65 is poor as antigen in primary human,6 T cell responses.
Finally we tested whether leishmania and leishmanial antigens have the capacity to stimulate 16 T cells. These microbial pathogens are known to contain high levels of glycoJipids and glycoproteins (Moll et al. 1989 ) and the possibility was considered that ,6 T cells may preferentially respond to such antigens (Pfeffer et al. 1990 ). The T cell populations indicated were cultered in the presence of leishania (leishmania major, 4'10 4 organisms/ml), leishmanial lipoglycan (LPG, 3 ug/ml), soluble leishmanial antigen (SlA, 1 ug/ml) and mycobacterial lysate (MT lysate, lug/ml).Mean values from quadruplicate cultures are shown. 3H-thyrnidine uptake was determined at day 8. rll·2 was supplemented at the beginning of the culture.
As depicted in Table 3 neither T cell population proliferated in the presence of leishmania or leishmanial antigen preparations such as Iipo~lycan (LPG) or disrupted leishmania (SI.A). On the other hand..,6 T cells of this donor proliferated in the presence of mycobacterial lysate. These results provide evidence that leishmanial antigens are not able to evoke a significant immune reponse from unprimed human donors.
DISCUSSION
In vitro stimulation of freshly isolated human..,6 T lymphocytes with mycobacteria involves both..,6 and ap T cells. Lysis of mycobacterial organisms resulted in a significant enhancement of stimulation, presumably by overcoming limitations of antigen processing in APC's. 2D gel separation of mycobactenal Iysates reveals that ap T cells respond to distinct and defineable mycobacterial components ), whereas proliferation Of..,6 T cells is virtually absent. Subsequent studies showed that the major Iigands for..,6 T cells derived from mycobacterial Iysates reside in a molecular weight range between 1 to 3 kDa (Pfeffer et al. 1990) , while Iigands for ap T cells are contained in MW-fractions from 30 -100 kDa. Electroelution of 2D gels is performed with an dialysis membrane with a molecular cutoff of 3.5 kDa ). Therefore ligands for..,6 T cells are not contained in 2D gel samples. We conclude from these data that ligands for ap and..,6 T cells derived from mycobacteria differ in size and biochemical properties. Protease digestion of mycobacterial lysates results in complete abolishment of ap T cell responses, whereas..,6 T cells show virtually unaltered responses to protease-treated lysates (Pfeffer et al. 1990 ). These findings could be explained by either of two conclusions: the fraction stimulating..,6 T cells contains unusual peptides which are resistant to conventional protease digestion or, alternatively,..,6 T cells respond themselves to non-peptides. Observation in mice indicate that within mycobacterial lysates hsp65 represents a major immunogen for..,6 T cells (O'Brien et al. 1989) . The results presented here indicate that in primary responses human..,6 T cells do not respond to rhsp65. Possible explanations are that hsp65 has to be bound to cellular membranes, or that hsp65 has to be induced in the antigen presenting cells for..,6 T cell stimulation to occur, or that the frequency of freshly isolated..,6 T cells is rather low. Experiments evaluating these possibilities are currently performed. Primary immune responses Of..,6 T cells to defined glycolipids of leishmania (Moll et al. 1989) , as well as lysed or intact leishmania were not observed. These results are in agreement to studies indicating that in leishmania infections..,6 T cells do not respond (Rollinghoff et aI., see this issue of CTMI).
